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The noise reduction feature of draft-free 
houses has been much promoted. But are they 
really quiet? In an increasingly noisy world, the 
quiet home environment is much appreciated, 
but there must be some certainty that after going 
to all the trouble, the goals can be met. 

To deal with this issue, and to try to provide 
definitive evidence a study of several Winnipeg 
homes was done. The study was not perfect 
carried, but it does give us some indications as to 
how energy efficient homes perform acoustically. 
Most importantly, it points out that noise 
generation inside the house is as much a concern 
as that of the building envelope. 

We review findings of the study, and present a 
brief acoustic primer defining the main terms 
used in measuring sound. 

The Canadian Standards Association has 
finally issued the preliminary standard for 
residential mechanical ventilation requirements. 
We review the contents of the standard, and 
offer our commentary. 

Other items include a review of recent 
products that may be of interest to builders, 


including an eave insulation baffle; a new sealed 
combustion gas fireplace; one way trasnsfer 
grilles; and a portable instantaneous Radon 
meter, and a vareity of news briefs. 

In response to enquiries, we have prepared an 
index to material in past issues of SOLPLAN 
REVIEW. This will become an annual feature. 
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The National Task Force on residential sprinklers recently 
held hearings across the country. They are looking at the impact 
of making residential sprinklers mandatory for all dwellings 
(including single family). There is much pressure by the industry 
(plumbing and fire protection) to introduce such regulations. 

We know in principle that sprinklers are a good idea, but is it 
justified to mandate them? Most presenters were spokesmen 
with a vested interest (though often they didn’t identify their 
professional interest). The Homebuilders Association was the 
only voice to speak against the mandatory aspects, largely 
because there is no evidence that it is cost justified. Even some 
of the strongest proponents (local fire department officials) 
admitted that they did not live in a sprinklered home because, 
as they sheepishly admitted, it’s too expensive, but they were 
still willing to push them on everyone else! 

But what about the other point of view? The CHBA 
representative said he felt lonely there. If builders don’t want to 
be overwhelmed with questionable rules and regulations, they 
must start hustling and get involved. Not just when an issue 
comes up but be involved constantly with the regulatory process. 
There should have been several builders putting their thoughts 
on the record. 

There have to some rules and regulations. They are there 
because of the many fast buck artists who take advantage of the 
unsuspecting customer. But if professional builders get involved 
in the process, then the regulations will be reasonable and not 
too hard to take. 

The next big issue that is going to hit the industry is the 
consequence of the Federal budget. Contrary to expectations, 
the federal value added tax will apply to homes. The rules and 
regulations are still being worked out, so there is still a chance 
for the industry to have some say on how it will apply to the 
building industry. Perhaps there might be some relief for owner 
occupied, principal residences. But for something to happen, it 
will require more than a single voice. 

As an individual you can do your part by calling your 
Member of Parliament and letting him know where you stand. 
Then call or write the Minister, and opposition members or 
spokesmen. Remember, no matter what they say, it’s the 
squeaky wheel that gets the grease. 

The tax is not only going to add to the purchaser’s cost - it’s 
going to mean much more paperwork for you. Cheers! 

Richard Kadulski ~ 
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HOW QUIET ARE DRAFT-FREE, ENERGY EFFICIENT 
HOUSES? 


Richard Kadulski 


Sound is an important factor that 
affects the quality of the indoor 
environment. Basically, there are two 
possible sources of sound - that which 
is generated outside (traffic, aircraft, 
outdoor appliances) and that 
originated inside, created by the 
operation of the mechanical equipment 
in the house and by the residents. 

Noise control is increasingly 
becoming a concern, as we use more 
mechanical equipment of all kinds 
(each generating noise) and build our 
communities more densely. As a 
result, ambient noise levels in the 
urban environment are increasing. 

High background noise can affect 
human health and well being. 

We don’t normally want to hear 
what our neighbours are doing. 
Commonly we think this is a problem 
only for apartment residents. But it is 
becoming more of a problem in single 
family dwellings as well, especially as 
lot sizes decrease. 

A complicating factor is that not all 
noise sources are equal. What is music 
for one person may be noise for 
another, especially if its not wanted. 

Development of energy conserving 
homes has focused on increased 
insulation levels and, more 
importantly, air sealing to produce 


tight building envelopes to control the 
amount of air infiltration/exfiltration. 
As it happens, air sealing the building 
envelope is a fundamental principle in 
acoustic insulation design. (A sound 
studio - recording, radio or TV isolates 
itself from exterior noise by sealing all 
air paths). It was soon discovered that 
a well sealed, draft-proof house also 
keeps out external noise sources, 
resulting in a quiet home. 

The feature, once discovered, has 
been quickly exploited. But there has 
always been a nagging doubt on the 
part of some. What is the evidence 
that homes built to the R-2000 
performance standard are quieter? and 
by how much? Residents state they 
enjoy the quiet of their new R-2000 
home. Most of the evidence is 
anecdotal only, but it does suggest they 
are quieter. 

Once, during a visit to an R-2000 
home I asked the residents how they 
enjoyed their new home. Without 
prompting they replied they enjoyed 
the quiet. It was so quiet, in fact, that 
they were concerned about its safety. 

It seems one of the children was 
injured while playing outside, and the 
parents did not hear the screams until 
one of the other kids ran inside to 
raise the alert. 


What are the sound levels in 

tight houses? 

A recent study looked at five 
unoccupied, unfurnished houses (part 
of the Flair Enerdemo project in 
Winnipeg). Four of the houses were 
built to R-2000 standards, and the fifth 
was a ‘conventional’ house. 


The objectives of the study were: 

1. To measure the noise (sound 
pressure) levels generated by the 
heating and ventilating system m the 
houses, and to compare these to 
recommended indoor design goa s or 
ventilation system sound control. 

2 To measure the reduction of 
outdoor noise by the different building 
construction types used m these 
houses. 

The houses tested were complete 
but unoccupied with no furnishings at 
the time of the test. Mechanical, 
systems were in a contractor 


e #1 was built using the ADA 
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House #3 used double wall 
construction with a Nilan heat pump 
air-to-air heat recovery ventilator using 
high sidewall supply registers and 
baseboard electric heating. It had wall- 
to-wall carpet on the main floor, 
insulated but unfinished basement, and 
triple glazed windows. 

House #4 used double wall 
construction with a Peach heat pump 
heating, cooling and ventilating system 
(forced air) using high sidewall supply 
and low wall return registers. 
Supplemental exhaust fans exhausted 
from the bathroom and kitchen and 
exhausted through the header. It had 
wall-to-wall carpet on the main floor, 
insulated but unfinished basement, and 
triple glazed windows. 

House #5 was the "control" house 
with conventional 2x6 frame 
construction and a single speed belt 
drive natural gas forced air furnace 
using floor mounted supply registers. It 
had wall-to-wall carpet on the main 
floor, insulated but unfinished 
basement, and triple glazed windows. 

No sound mufflers were installed on 
any of the mechanical systems. Canvas 
isolation boots were installed on the 
ductwork in house #4 to reduce 
vibration transfer from the mechanical 
system to the ductwork. None of the 
other houses were so equipped. 

The houses were finished on the 
exterior with stucco on three sides. All 
windows were made by the same 
manufacturer and had 1/2" air spaces 
between glazing. Windows were judged 
to have relatively low air leakage based 
on airtightness performed on the four 
project houses. 

What was measured? 

To measure the noise generated by 
the ventilation and/or heating system, 
sound pressure levels were measured 
in the basement 3 feet from the 
equipment and in the bedroom directly 
above the mechanical equipment. 

To measure outdoor noise reduction 
across the different building envelope 
systems, two tests were conducted. 
Outdoor noise was generated by a gas 
powered lawnmower. 

In one test the mower was run in 
one spot in the back yard 13 feet from’ 
the master bedroom window. Sound 
levels were measured next to the 


bedroom wall on the outside and 7 
feet from the bedroom window on the 
inside. 

In the second test the mower was 
run 3 feet from the exterior wall of the 
bathroom. Sound levels were then 
measured at the wall on the outside 
and 3 feet from the wall on the inside 
(the bathroom did not have a window). 
The difference between outside and 
inside readings give the reduction of 
sound across the building envelope. 

As air leakage paths are known to 
affect the noise reduction 
characteristics of building envelopes, 
airtightness tests were done on the 
four Enerdemo project houses. They 
tested between 0.71 and 1.33 ACH at 
50 Pascals. 

Unfortunately, no airtightness tests 
was performed on the "control" house. 
In Winnipeg most houses tend to be 
quite airtight, so the comparison of the 
results between the "standard" house 
and the airtight ones may be 
misleading. 

What was found? 

Sound reduction across the bedroom 
wall was found to be similar for all 
houses, suggesting that the windows 
were the major path of noise 
transmission and that the reduction of 
sound levels from the outside to the 
inside would be independent of the 
wall section type if the wall contained 
a window. 

This suggests that airtight windows 
(low air leakage) should be chosen as 
a significant portion of airborne noise 
transmission can occur along the same 
pathways as air leakage. Measures 
should also be taken to reduce air 


leakage, and hence sound transmission, 
between the window frame and the 
rough opening. Where possible, 
windows should be located away from 
major sources of outdoor noise. 

If the airtightness of the "control" 
house were known, it would have been 
easier to assess the significance of the 
tight building envelope. 


TABLE 1 

Sound Reduction (dBA) 

(Lawnmower noise across the building 
envelope) 

House Bedroom Bathroom 


#1 

34 

45 

#2 

37 

44 

#3 

37 

50 

#4 

35 

45 

#5 

37 



Sound levels generated by the 
heating and ventilation systems were 
measured, and compared to 
recommended goals for ventilation 
system sound control. The study found 
that sound levels generated by 
mechanical systems ranged greatly 
between houses, and on average, 
exceeded the acoustical design goal for 
the "worst case" room (the room 
located directly above the mechanical 
equipment). 

Noise is probably the single largest 
cause of inadequate use of ventilation 
systems in homes. If the noise is 
excessive, homeowners shut off the 
system as a means of controlling noise 
generated inside the house. (Which is 
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TABLE 2 




Measured Sound Levels 

: : '■: ‘ • ■■ : ' • 

(noise due to mechanical system) 


House Test 

Sound Level (dBA) 

Background Noise(dB) 

Condition 

Basement Bedroom 

Basement 

Bedroom 




(Calculated Noise Criteria) 

#1 





van EE 2000 HRV "on" 

41 

33 

37 

27 

baseboard 





heat 



7,.;;:;' 

. 

#2 




v. 

forced air furnace on 

49 

37 

45 

29 

van EE 2000 HRV "on" 





furnace off 

44 

26 

41 

17 

HRV "on" 



v:-. ■■ - 


#3 


: : . / // . 

■ • ' y .• ;• • 


Nilan heat pump 





baseboards low speed 

46 

34 

43 

27 

compressor off 


:>•: ■■ ' ■ ' 


#4 





Peach heat low speed 

50 

35 

44 

35 

pump compressor off 




#5 





control house 

54 

40 

54 

34 

Other readings were also done at high 

speed ventilation rates. Performance at low 

speed is important as in most situations that is how the system is going to work. Peak 

air flows are of short duration, and a slightly higher noise level (if not excessive) can be 

tolerated. The maximum level for high speed operation was 36 dB in the bedroom. 

ASHRAE recommends a noise level of 25-30 as a design goal for noise levels generated 

by mechanical systems in single family dwellings. 




why most bathroom and kitchen fans 
are not used as often as they should 
be). 

When run at the recommended 
continuous low speed condition, the 
noise levels generated by the 
mechanical equipment was variable. 

On average the systems exceeded 
noise criteria (NC) goals. Only one of 
the five mechanical installations met 
the goal of a NC level less than 30 
under normal operating conditions in 
the "worst case" room. Of the two 
furnaces tested (without the ventilation 
system operating) only one met the 
NC goal. At high speed operation, the 
noise levels were higher. 

Ductwork which runs through 
exterior walls also creates acoustic 
weak spots through which sound is 
readily transmitted. To control the 
transmission of outdoor noise, it is 
best to minimize duct penetrations on 
walls which face major sources of 
noise such as major arterial streets or 


adjacent commercial zones. 

All the houses are simple 1100 sq.ft, 
bungalows with full basement, a 
common design in the Winnipeg area. 
As the basement is unfinished, 
mechanical systems can be laid out 
easily. The findings in this study 
underscore the importance of careful 
design and attention to installation 
detail. It is evident that research and 
training initiatives must continue to 
emphasize the importance of 
mechanical system noise control. 

For example, the same HRV was 
used in two of the houses. In one 
house it produced the lowest sound 
levels, in another it was the worst. 

Equipment Manufacturer’s 
Responsibility 

Ventilation equipment generates 
noise several ways. Vibration 
(especially if the equipment is out of 
balance) is transmitted to ducts and 
the building structure through direct 


contact between different elements. 
Motor noise and whine can be 
transmitted through the air or the 
structure. Improperly sized or laid out 
ductwork can magnify such noise (this 
is especially the case if the ducts are 
too small for the air flows, at which 
point the ducts start to act as a giant 
whistle). 

Motor noise can be transmitted to 
the structure by being mounted directly 
to the structure, without any acoustic 
isolation. 

A major source of irritation to 
homeowners is flanking noise, where 
noise travels between rooms through 
short circuits in the ducting. 

A good installer will take into 
account many of these factors in laying 
out and installing equipment. However, 
to be fair, the quality of the system 
installation and the noise level it 
generates is also a problem for the 
manufacturers. Manufacturers should 
be making an effort to improve their 
products. A qualified installer can only 
do as good a job as the tools and 
equipment he has to work with. 

This study looked at mechanical 
systems as delivered by the installers. 
The small sample of houses may not 
represent a good statistical study, but it 
does give us some concrete evidence of 
what is really happening in the field. It 
shows that all kinds of equipment can 
have problems. 

Material for this story has been taken 
from: ^ 

Flair Homes Project, Report No. 4: A 
Survey of Sound Levels in Five 
Unoccupied Houses. (A part of the F air 
Homes Energy Demo/CHBA Fl Qir 
Mark XIV Project.) It was prepared by 
G. Proskiw and J. Beckman of Umes 
Ltd and D. Fisher of K.P. Engineering * 

Design. f 

For more information or for a copy J 
the report, Contact: 

EMR 

Residential Energy Management 
Division 

Ottawa, Ont. K1A 0E4 
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AN ACOUSTICS PRIMER 


Glossary of Terms 

Decibel (dB) is the common 
measurement term used to measure 
sound pressure levels (or loudness). It 
is measured by a sound level meter. A 
change in level of 10 dB corresponds 
approximately to a doubling of 
perceived loudness. 

Decibel A - weighted (dBA) is a 
scale designed to simulate the 
perceptions of the human ear. The 
loudness of sounds is measured on a 
special scale that takes into account 
the sound levels of a range of 
frequencies. 

Sound pressure levels cannot be 
simply added together. If two sources 
are generating different sounds at 
varying levels, the sum will increase 
but not necessarily double. 

Impact Insulation Class (IIC) 

Floors are rated by the noise insulating 
properties of floor assemblies. There is 
no internationally accepted test for 
short impact tests. The important point 
to consider is the resistance of the 
floor structure to impact noise - in 
other words the noise transmitted by 
an object dropping on the floor or 
footsteps. 

Noise Criteria (NC) curves are 
reference curves for comparing octave 
band spectrums and sound pressure 
levels. They are a method of rating the 
noise level. NC curves do not spell out 
the ideal background noise spectrum 
but rather define a range of noise that 
is acceptable for the type of 
occupancy. 

Sound Transmission Classification 
(STC) is a means of classifying the 
average noise reduction in decibels for 


Sound Levels 


Noise Source dB 

Jet airplane taking off 120 + 

Rock band 100-120 

Discotheque 100 + 

Unmuffled truck 80-100 

Jack-hammer 45’ away 95 

Human voice at 3’ 55-60 

Background noise in private 
office 35-40 

Soft whisper at 6 feet 35 

Threshold of hearing 20 


sounds like speech passing through a 
wall or floor. The higher the STC the 
greater the noise reduction. Noise 
reduction is measured in decibels and 
depends on the frequency of a noise. 
STC ratings are referred to in building 
codes for common walls and floors. 

Sound Transmission Loss is a 
measure of the resistance to noise 
transfer. 

Sound Absorption materials control 
sound within a space. They are not 
good sound insulators. "Acoustic" tile 
and similar materials are meant to 
absorb noise in the room, and stop 
echoes but they do not insulate against 
noise transfer. 

Acoustic Principles 

Sound waves are small rapid 
fluctuations in pressure that spread 
through the air, solids and liquids. In 
buildings, sound waves may originate 
as airborne sound then travel through 


the structure and then again as 
1 airborne sound in another area. 

The frequency of a sound wave is 
the number of times the basic pattern 
repeats itself per second. A musical 
note vibrating at 1200 times per second 
has a frequency of 1200 hertz (Hz). 

The range of frequencies the human 
ear can hear is about 20 to 18,000 Hz, 
but not equally for all frequencies. 
Generally, the ear is less sensitive to 
low frequencies. (Hi-Fi addicts will 
understand this. The low notes that 
good equipment might be able to 
reproduce will actually be felt more 
than heard). 

In building acoustics, the lowest 
frequency measured is 100 hz 
(sometimes measurements as low as 63 
Hz are taken when measuring heating 
and ventilating equipment). 

Typical noise sources occur at many 
different frequencies. Graphs showing 
the energy at each frequency is called 
a spectrum. Knowing what the range 
of frequencies is for a given noise 
source is important, especially if you 
want to isolate a specific piece of 
equipment. 

Several methods have been 
developed to quantify noise sources 
using single numbers rather than 
graphs. The dBA sound meter is one. 
The Noise Criteria (NC) curves are 
another. The NC curves are used as a 
yardstick for acceptable background 
noise levels. These are subjective 
measurements. Even meeting these 
levels, the noise may be a rumble or 
hiss, and will annoy many. 

(Electronically generated masking 
noise is sometimes used in open offices 
to increase privacy by raising 
background noise). 


Subjective Effect of Changes in Sound Pressure Levels 
Change in pressure level Apparent change in Loudness 


3 dB 
5 dB 
10 dB 


Just noticeable 
Clearly noticeable 
Twice (or half) as loud 




More information: 

There are a number of good technical 
sources on building acoustic issues. 
Several good, practical publications 
include: 

Noise Control (CMHC Builders’ Series) 
Introduction to Building Acoustics 
(Canadian Building Digest No. 236, 

Feb. 1985) 

Sound Transmission Through 
Windows (Canadian Building Digest 
No. 240, July 1985) 
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CSA Preliminary Standard: F326.1-M1989 
Residential Mechanical Ventilation Requirements 


The long awaited residential 
ventilation standard has now been 
issued as a preliminary standard. It 
describes ventilation requirements for 
habitable spaces of single family 
dwellings (as defined by the scope of 
Part 9 of the National Building Code 
of Canada) that are self contained with 
respect to heating, ventilation and air 
conditioning. This is the first part of a 
series of standards that will deal with 
ventilation. 

Part 1 covers ventilation 
requirements. Other parts are still 
being prepared. These are Part 2: 
installation requirements (it will 
include workmanship, materials, 
equipment, insulation requirements for 
ductwork, and system design) - in 
other words the "how to"; and Part 3: 
compliance methods (how the installer 
and inspector is to check an 
installation to see if it meets the 
requirements of the standard). 

Who prepared the Standard? 

As with all CSA standards, this one 
was prepared by consensus. In other 
words they are developed by a 
committee to a point where there is 
majority agreement on the shape of 
the document. The committee includes 
persons from all sections of the 
residential building industry, including 
ventilation equipment manufacturers, 
contractors, R-2000 program 
administrators, building inspectors, 
government and utility representatives. 

The aim in issuing a preliminary 
document is to give everyone involved 
in the industry an opportunity to 
evaluate the requirements. The desire 
is to get the maximum feedback from 
the field as to where and what kind of 
changes should be made. Doing field 
trials before making a final decision on 
the standard will, it is hoped, identify 


any shortcomings with the proposed 
criteria. 

What is the scope of the 
standard? 

CSA F326.1 specifies the 
requirements for mechanical 
ventilation systems whose purpose is to 
provide ventilation air for habitable 
spaces of single family dwellings. The 
document applies to detached, semi¬ 
detached and row housing, regardless 
of the type of heating used. While it is 
not intended for apartments, the 
ventilation air requirements of these 
should be similar. 

The amount of ventilation and 
exhaust air specified are meant to deal 
with contaminants at the rate they are 
normally generated in dwellings. It is 
also noted that acceptable indoor air 
quality requires that the rate of 
contaminant emission be controlled. 
Where unusually high rates of 
emissions occur, or low concentrations 
limits are specified, other measures 
may need to be taken. 

The assumption has been made that 
outdoor air is suitable for ventilation. 

In areas with exceptionally poor 
outdoor air, other measures beyond 
the scope of the standard may be 
required (e.g special filtration and air 
cleaning, etc.). 

In establishing the requirements for 
mechanical ventilation systems, the 
house must be considered as a total 
system. Most houses have a variety of 
venting equipment that move air in 
and out of the house. The leakage 
characteristics of the envelope must be 
kept in mind. 

Factors such as climatic conditions, 
leakage characteristics, operation of ’ 
combustion appliances and ventilation 
equipment will affect indoor/outdoor 
pressure differences and thus in turn 
the performance of combustion and 
ventilation equipment. CSA F326.1 has 
tried to consider systems as they relate 
to the whole house, so that ventilation 


solutions do not create problems 
elsewhere. 

The ventilating effects of 
uncontrolled air leakage, natural 
ventilation through open windows, or 
other openings operated by the 
residents are not taken into account. In 
other words, they are not considered 
to be adequate for fresh air. However, 
uncontrolled leakage through the 
building envelope will affect and may 
augment the ventilation provided by 
the mechanical system. 

The ventilation requirements are not 
intended to deal with the combustion 
and dilution air needs of vented 
combustion appliances. Allowable 
limits of depressurization that can be 
put on the whole house (created by 
running the ventilation system or other 
exhaust appliances) are spelled out. 

This has been done to minimize 
problems due to backdrafting of 
combustion products. 

The air supply needed for fireplace 
combustion nor the supply of make-up 
air required to replace that exhausted 
through the fireplace flue are not 
considered by this standard. Such 
requirements are above and beyond 
those included in the standard. (But 
that is why the limits on allowable 
depressurization are spelled out). 

The standard defines key terms used in 
ventilation. 

A Bathroom is defined as any room 
containing a toilet, urinal, bidet 
bathtub or shower. 

The conditioned volume of the 
house includes the total interior heated 
volume including basement, but not 
garage or crawl space. 

Exhaust air is air removed from a 
space and not reused. 

A Habitable room is a space 
designed for human occupancy such as 
bedroom, den, living, dining, family, 
recreation room or kitchen. (In other 
words any room that is not strictly for 
storage or utility purposes). 
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TABLE A 


CSA F326.1 MINIMUM VENTILATION AIR REQUIREMENTS 

Space Base flow rate intermittent 

continuous 


exhaust 

exhaust 

Category A 



Master bedroom 

10 I/s 


Basement 

10 


bedrooms 

5 


living room 

5 


Dining 

5 


Family 

5 


Recreation 

5 


Other 

5 


Category B 



Kitchen 

5 50 I/s 

30 I/s 

Bathroom 

5 25 

15 

Laundry 

5 

- 

Utility room 

5 

- 

- Ventilation requirements for 

combination rooms (or open spaces) must be calculated 

as for individual rooms. 



- "Other" does not include spaces such as hallways, landings, storage rooms, vestibules, 

or access spaces. 



- Basement requirements are 

for unfinished, uncompartmented areas. If walls and doors 

are installed, then each room 

is treated separately. 



Make-up air is outdoor air supplied 
to replace exhaust air. 

Occupied zone is the area between 
3" and 5T0" above the floor within an 
occupied space, and more than 2’ away 
from the wall or fixed air conditioning 
equipment. 

A utility room is a room containing 
laundry or maintenance equipment and 
materials, or that is used as a 
workshop. 

General Requirements 

Mechanical ventilation systems and 
equipment must be installed in 
conformance to appropriate sections of 
Part 6 of the National Building Code. 

Ventilation Air Requirements 

The ventilation system must be 
designed so that it can operate on a 
continuous basis and provide a flow 
rate that is calculated by taking the 
sum of individual room requirements 
(see Table A) or 0.3 air changes per 
hour based on the conditioned volume 
of the house (whichever is greater). 

The ventilation air must be distributed 
through the dwelling. 

Where the system must be shut off 
(for example during defrost cycle of 
those HRV’s that defrost by shutting 
off) it must be designed so that the 
shut off time is not more that 1 hour 
in any 2 hour period and the average 
ventilation air flow in any 24 hour 
period meets the minimum specified. 

Base flow rate for rooms 

Ventilation is intended to meet fresh 
air requirements for the occupants, so 
the amount required is matched to the 
expected number of occupants. 
Required air flows are determined 
based on the number and types of 
rooms in the house. 

CSA F326.1 identifies two types of 
rooms. Category A rooms are living 
areas, and Category B rooms are the 
service rooms of the house (not 
normally occupied for extended 
periods). 

The type B rooms are the source of 
moisture and odours. Air removed 


from bathrooms and kitchens must be 
exhausted directly to the exterior. 

The design of the system must allow 
air to move from each type A room to 
the return or exhaust port intended to 
serve it. Service rooms can be supplied 
directly or by air flowing through from 
other rooms, provided that there is an 
unrestricted air path available at all 
times for air to move into the room. In 
other words, transfer grilles or 
undercut doors are necessary if supply 
comes from adjoining rooms. 

Recirculating systems 

When the ventilation air is distributed 
through a central recirculation system 
(as in a forced air heating system), the 
ventilation requirement of the living 
spaces (type A rooms) is satisfied 
where the total air continuously 
supplied or removed is no less than 20 
1/s. For service rooms (type B), it is 
satisfied if total air supplied or 
removed is not less than 5 1/s. 


Kitchens and bathrooms must be 
exhausted either on a continuous or 
intermittent basis at a rate of not less 
than that noted in Table A. Exhaust 
air must be directed outside, without 
recirculation. Heat recovery equipment 
can be used if the leakage from the 
exhaust to the supply air stream is not 
more than 5% of the total air stream. 

Systems must be designed so that 
ventilation air is distributed throughout 
the occupied zone (defined as the area 
between 3" and 5T0" above the floor 
and more than 2’ from the walls or 
fixed air conditioning equipment). 

Short circuiting from supply to return 
air grilles must be avoided. 

Supply air must be introduced in a 
way or at a temperature that the 
ventilation air does not create 
occupant discomfort in the occupied 
zone. 

Where cold air is introduced into 
the return air plenum of fuel fired 
appliances, it must be tempered 
and/or mixed with return air so that 
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the temperature of the air when it 
reaches the furnace heat exchanger is 
not less than 12°C. The reason for this 
is the concern that cooling of the 
furnace heat exchanger can result in 
thermal stresses when the burner 
comes on, and this could lead to early 
equipment failure, or condensation, 
corrosion and shortened life span for 
the equipment. 

To avoid condensation on the 
exterior surfaces of ducts, the 
ventilation air must be tempered 
and/or mixed with return air or the 
ducts must be insulated so that when 
the outdoor air temperature is at the 2 
1/2% winter design temperature, the 
exterior surface of the ducts is not less 
than 14°C. 

Pressure Design Limits 

The ventilation system must be 
designed so that it does not impose 
pressures of more than 10 Pascals 
between inside and outside when 
operating at the base rate, either 
positive or negative pressures. 

If naturally aspirating combustion 
appliances (units that take combustion 
air and dilution from the house, and 
depend on natural draft to vent 
products of combustion to the 
outdoors) are used, the house must 
not be depressurized by more than 5 
pascals. If induced draft appliances are 
used, the allowable pressure imbalance 
is 10 pascals. 


ABOUT UNITS 

The CSA Standard only uses 
metric units. In order not to 
create undue confusion or 
introduce errors, we are using 
metric units only in this story. 

Many are more comfortable with, 
and still use imperial units. The 
conversion to cfm (cubic feet per 
minute) is almost exactly 2:1. In 
other words, 

5 I/s is approx. = 10 cfm 

(the exact number is 10.59 cfm) 



To determine allowable imbalances, 
the total air flow that must be 
considered is the sum of the net 
ventilation flows at the base rate, plus 
the net exhaust flow from the clothes 
dryer (75 1/s is the assumed default 


As with so many codes and 
regulatory documents, CSA F326.1 is 
written in a very academic way that 
takes some effort to untangle what it is 
really saying. However, the standard is 
a good first step towards defining 
ventilation requirements. 

The required flows are based on the 
current assumption that a ventilation 
air flow of 7.5 1/s (15 cfm) per person 
is needed to control the contaminants 
generated by human metabolic 
processes. For persons at rest, the 
minimum is about 5 1/s (for control of 
C0 2 emissions). 

For average sized families, the rates 
of ventilation air will be supplied at a 
rate of 7.5 1/s per person. An appendix 
note suggests that if the number of 
persons to occupy a room is known, 
the base flow rate should be adjusted 
to provide a minimum of 5 1/s per 
person. 

The values proposed are intended to 
provide enough ventilation air for 
typical occupancy situations. The 
approach being followed here is a 
good one, as it avoids calling for an 
arbitrary ratio of house volume. It 


value) and the net exhaust of the two 
mechanical exhaust devices that 
provide the greatest exhaust over and 
above any devices contributing to the 
base ventilation and the dryer. 

If sealed combustion appliances are 
used (where the combustion takes 
place in a totally sealed environment), 
and there are no opening through 
which combustion gasses can enter the 
house, the allowable depressurization 
is the value for which the appliance 
appliance has been certified or 20 
pascals (whichever is less). 

CSA Preliminary Standard: F326.1- 
M1989: Residential Mechanical 
Ventilation Requirements January 19S9. 
Copies are available from: 

Canadian Standards Assoc. 

178 Rexdale Blvd. 

Rexdale (Toronto), Out. M9W1R3 


does this by calling for air flow rates 
based on the number and type of 
rooms in the house. It also requires 
that ventilation air must be distributed 
throughout the dwelling. 

However, a three bedroom house is 
likely to have a base flow rate of at 
least 45 1/s (90 cfm) at the suggested 
ventilation rate of 7.5 1/s per person. 
This corresponds to the needs of a 
continuous occupancy by 6 persons! 

The assumption that the occupancy 
is going to match the number of 
rooms in the house is somewhat 
arbitrary. Evidence shows us that 
people are living in increasingly larger 
dwellings, with more rooms per capita 
than ever before. Statistics Canada 
tells us that the average Canadian 
household size is 2.8 persons (down 
from 3.9 in 1961). If that is the case, 
why insist that mechanical ventilation 
must be continuous at the rate based 
on the number of rooms or volume of 
the house? 

Is this a case of everyone trying to 
cover their backsides? Or is there 
something else on the minds of the 
committee? 


Commentary on CSA F326.1 
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In France ventilation has been a 
code requirement for many years. 
Ventilation rates were determined 
after a statistical analysis was done of 
the number of occupants in typical 
dwelling units. The French Code 
recognizes that in a small portion of 
housing units (that may be over¬ 
occupied), code ventilation 
requirements may be inadequate. 

The issue of air flow requirements is 
important as ventilation not only 
provides fresh air, but is also the main 
way of dehumidifying the home. The 
humidity in dwellings during the 
heating season is dependent on the 
rate of moisture generation, the extent 
of removal of moist air at its source, 
and the dehumidifying effect of 
ventilation. 

Because we tend to have large 
under occupied homes, ventilation of 
the house at the specified rates can 
over ventilate the home, and thus dry 
it excessively. This not only is 
uncomfortable (generating static 
shocks) but it is not healthy, since very 
dry conditions are ideal for bacteria 
and viruses as well as aggravating 
respiratory ailments. 

The ventilation rates called for are 
assumed to be enough to maintain the 
humidity of the house below values at 
which condensation on the windows 
becomes excessive. However, this is 
dependent on the temperatures outside 
and of the glass, so there may still be 
times at extreme conditions that either 
some condensation on the window may 
have to be tolerated, or the house will 
be excessively dry. 

Another concern with CSA F326.1 is 
that there is no recognition that 
occupants may wish to control airflows 
to levels suitable for comfort. For 
under-occupied large houses, adequate 
air flows for adequate ventilation air 
flows (for safety and health) may well 
be much lower. A control strategy 
must be accommodated. 

The appendix notes that building 
materials, systems and furnishings also 
are a source of contaminants. In 
dwellings with large rooms there is a 
possibility that the base flow rate will 
provide inadequate ventilation to 
control the level of contaminant from 
these sources. This is why the 


minimum ventilation rate has been set 
at 0.3 air changes per hour. 

Why are we creating a standard for 
ventilating occupant introduced 
furnishings and activities, when that is 
such a variable? Is there a standard 
family profile that was used on which 
to base this? 

If ventilation is meant to provide 
fresh air (for health and safety) we 
must also assume that people will not 
unduly load their house with foul 
pollutant generating items. If they do, 
it presumably is the exceptional case, 
and not the norm. It would make 
sense to call for optional capacity 
related to special needs, rather than 
continuous operation. 

There seems to be quite a bit of 
confusion about the goals. Ventilation 
is for people emissions and not for the 
control of emissions generated by the 
things people put into the house. 

Persons who are hypersensitive to 
specific contaminants will require 
special measures to be taken. These 
cannot be mandated in a general 
standard. Requirements may well have 
to be exceeded for this type of 
situation. 

While the attempt has been made to 
recognize that all systems in a house 
operate as parts of a whole, other 
standards still don’t go far enough to 
deal with the situation. 

A new standard on Design and 
Construction of Masonry Chimneys 
and Fireplaces requires that adequate 
combustion air be supplied directly 
from outside the dwelling, but does 
not require that fireplaces be equipped 
with tight fitting glass doors, which are 
needed to aerodynamically isolate the 
house from the fireplace. 

A fireplace operating alone or in 
combination with other exhaust devices 
could cause depressurization exceeding 
pressure design requirements, resulting 
in venting problems for other fuel 
burning appliances. 

The building industry is encouraged 
to review the CSA F326.1 standard 
and make comments to the CSA 
committee. 

Richard Kadulski 


Is This Why Home 
Prices have Increased? 
(And affordability become 
the big issue?) 

Statistics Canada tells us that in 
1961, Canadian homes had an average 
of 5.3 rooms, and a household of 3.9 
people. (Kids were routinely doubled 
up). The 1986 Census showed that the 
average dwelling unit has expanded to 
5.8 rooms, while the size of household 
has shrunk to 2.8 people. If the pattern 
continues, today’s kids can expect to 
have smaller families (if they have any 
children of their own). 

Part of the change of dwelling size 
has been accounted for by renovations 
and additions: between 1981 and 1986 
the number of houses with 7 or more 
rooms increased by 514,935! 

Another shift in the makeup of the 
population that will be of interest to 
builders is that life expectancy now 
averages five years longer than a 
quarter-century ago. In 1961, life 
expectancy for females was 74.26 and 
68.44 for males, while in 1986 it had 
increased to 79.78 for females and 73 
for males. 

Do these statistics mean anything to 
the builder? Family size and ages are 
important as they influence space 
requirements and the type of housing 
stock required. 

Older people have different housing 
needs than young families. One 
important feature is the preference for 
less stairs and levels. We wonder why, 
if families are getting smaller and the 
population is aging, do virtually all 
houses (and even many townhouse 
units) still have 3 bedrooms? In an 
earlier era (20 - 30 years ago and 
earlier) many small 2 bedroom houses 
were built and served the needs of 
large families. Perhaps now is the time 
to consider modifications to home 
designs we build today. 

This may also point the way to 
dealing with the affordability issue. 
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PRODUCT REVIEWS 


EASY-VENT™ and 
INSUL-STOP™ 

Control of wind cooling of the 
buildings we create is important if we 
wish to prevent excessive heat loss, 
and more importantly, avoid 
condensation and mould growth on 
interior surfaces. (See Wind Cooling of 
Structures, SOLPLAN REVIEW 
No.20) 

The areas most likely to experience 
problems are outside corners on walls, 
and roof eaves. Improper location of 
air barriers (or none at all), means 
that most insulation products don’t do 
what they are supposed to. The only 
exception to this is rigid board 
insulation. 

In the attic, problems include wet 
insulation; mould growth on the roof 
sheathing; rotting of the roof structure; 
water leakage through the ceiling and 
walls; and mould and mildew growth 
on interior wall and ceiling surfaces. 

On the outside, excessive cooling 
contributes to the creation of ice dams. 

While wind washing through 
insulation defeats the purpose of the 
insulation, codes require we provide a 
certain amount of ventilation through 
the roof space. In extremely harsh 
climates such as in the high arctic, 
venting can cause problems. 

Elimination of attic ventilation can 
correct attic moisture problems. 
However, in most milder climates, the 
venting is necessary in order to vent 
excess moisture that may build up in 
the attic. The key is proper design. 

Current practice is to place 
perforated soffit vents with perhaps a 
ridge or gable end vent, stuff a batt 
into the eave, and fill the ceiling with 
loose fill insulation. However, we know 
that loose fill and fibrous materials 
offer no resistance to wind washing. 

Too much attic ventilation, or the 
improper system can reduce the 
pressure in the attic to the point that it 
is depressurized relative to the house, 
and it will pull moist warm air from 
the house into the attic, thus creating 
more problems. The key to effective 
ventilation is to ensure that the total 


area of outlet vents equals the total 
area of inlet vents. 

A new insulation stop (INSUL- 
STOP™) baffle has been developed. It 
is quick and easy to use and provides 
an effective air barrier. A companion 
piece (EASY-VENT™) is a 
combination baffle and vent channel. 



These units are made from a 
corrugated cardboard. The core is wax 
impregnated to ensure it is not 
damaged by moisture, and the exterior 



surface is finished with a moisture 
resistant finish. The units are pre¬ 
scored for standard 16" and 24" 
spacings, and for a variety of heel 
depths, so that they are easy to use. A 
typical installation would involve 2 to 3 
Insul-Stops for each Easy-Vent. 

The cost? The trade price is about 
$0.75 for the Vent; $0.30 for the Stop. 
For a typical 1200 sq.ft, house with 
gable ends, use of these baffles could 
add about $ 17.00-20.00. This is a small 
price the ensure that the insulation you 
are putting into the attic will actually 
perform the way it was intended to. 

Distribution in Canada is being done 
by Boyd Distributors and BP Co. 

For information: 

Hugger International Investments Inc. 
1357 Hornby St. 

Vancouver, B.C. V6Z 1W7 

Tel: 604-688-8347 


SEALED COMBUSTION 
FIREPLACE 

Gas fireplaces have become 
tremendously popular in recent years, 
largely due to aggressive utility 
promotions. Many have just been 
adaptations of standard zero clearance 
wood burning units, with a gas log 
being the main addition. 

Gas fireplaces, as any combustion 
appliance requires adequate venting. 
Typically, most units on the market are 
naturally aspirating units with 
continuous pilot lights. Because there 
is a continuous flame, gas codes 
require continuous venting. Fireplace 
doors are leaky, so there is a natural 
leakage path for house air. 

As all R-2000 builders are aware, 
any combustion appliances must be 
vented. Gas appliances must be 
induced draft or sealed combustion 
units. 

Until recently, the British made 
Valor-Flame unit has been the only 
sealed combustion unit on the market, 
although a number of power vented 
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units have been developed. Insta- 
Flame has introduced a direct vent gas 
fireplace, that is available in natural 
gas and propane models. Of special 
interest is the flexibility available in 
location of this unit, as the flue can be 
extended up to 10 feet (vertically or 
horizontally). 

The list price quoted is $1399.00 
For Information: 

Canadian Fireplace Manufacturing Inc . 
6660-A Ordan Dr. 

Mississauga, Ont. L5TIJ7 

Tel (416)-674-8600 


TRANSFER GRILLES: 
WONWAY VENTILATOR 

Most ventilation strategies call for 
the supply of air to one room, and 
extraction from another. The air is 
supposed to find its way from one 
room to the other, to complete the 
cycle. The most common approach is 
to undercut interior doors. 

An acceptable alternative to the 
undercut door is to use transfer grilles 
in the door (or wall). 

Often simple ventilation systems are 
designed to exhaust (passively or 
mechanically) from the service rooms, 
and make up air is brought in through 
the remainder of the house. 


In England ventilation often is done 
by passive means. A common solution 
is to provide trickle ventilators or air 
bricks. Assuming the wind is correct, 
warm moist air with indoor pollutants, 
is sucked out of the house. However, if 
the wind direction is reversed, the 
same wind pressurizes those rooms, 
pushing the polluted air back into the 
house. It also creates uncomfortable 
drafts. 





Door or Panel 





i 




/ 

* 



d 

: - 


/ 

◄ 



t 



IS 







^ Ain FLOW " ■» 

MOIST Am DISPLACED MOIST AIR CONTAINED 

WONWAY AIR CONTROL 


A one way transfer grille has been 
developed in England to address this 
issue. It is a plastic grille with a 
damper sensitive enough to react to a 
differential pressure of 2 Pascals, with 
a free flow area of 2400 mm 2 . 

The sensitivity of the unit means 
that air flow can be controlled to avoid 
backdrafting or backflow between 
adjacent rooms. This could be useful 
for service rooms with continuous 
exhaust. You are not likely to have 
odours drift back into other rooms of 
the house. 

In England, this unit sells for $13- 
18.00 per unit. 

For Information: 


RADON METER 

The recent discovery that radon can 
be a problem in buildings has led to a 
whole new industry. Radon detection 
has become a big business. 

Most radon detection techniques use 
passive detectors that are left in a 
space for a period of time, after which 
they are sent to a laboratory for 
analysis. These are accurate, but time 
consuming. 

A Finnish company has developed 
the IlmaRadon meter, a portable 
radon meter for measuring radon gas 
concentrations on an instantaneous 
basis. The unit measures radon 
concentrations in Bq/m 3 (Becquerels 
per cubic meter - the international unit 
for radon concentration - which has a 
conversion to PiC/1 or Working levels 
used in North America). 

One advantage of the portability is 
that you don’t have to wait for a lab 
analysis to determine if remedial 
action is necessary. However, 
measurements can be read on a meter 
or can be printed out on a separate 
recorder. 

The unit is battery powered, with a 
capacity for 5 hour continuous 
operation on a single charge. (AC 
adaptors are available). But at 9.4 kg, 
it’s not exactly featherweight. 

The price? Approx. $8500. Strictly 
for the serious radon mitigation 
specialist. 

For information: 

Joe Kuvaja 
K.P. Finn Ltd. 

#200 - 1409 Edmonton Trail N.E. 
Calgary, AB T2E 3K8 
Tel (403) 277-1546 


Abbeydore Components Ltd. 
Box 240 

London SE7 7RE 
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ODDS ’N ENDS 


CAN-AERECO 

AERECO, the pioneering French 
Ventilation equipment manufacturer 
(see Ventilation: Exhaust Only 
Alternative, SOLPLAN REVIEW No. 
11) is establishing a Canadian sales 
and distribution operation in Toronto. 
(For the past three years, Eneready 
Products of Burnaby has been 
marketing the equipment in B.C., and 
will continue to do so.) 

The operating principle of the 
Aereco system is the reliance on 
humidity to control pollution levels by 
modifying air flows according to 
individual room requirements. Stale air 
is extracted via an extraction outlet 
which automatically adjusts its flow 
according to the relative humidity in 
the room where it is installed. Fresh 
air is brought in by air inlets which 
automatically modify the size of the 
opening in proportion to the relative 
humidity of the room where it is fitted. 

The system works on a negative 
pressure. It should be used in 
dwellings with naturally aspirating 
combustion appliances only with 
caution, as the negative pressures are 
enough to backdraft flues. 

However, it is a system well suited 
to multiple family dwellings that 
seldom have open combustion 
appliances. But because it bring 
exterior air directly into the room, with 
no special tempering, caution must be 
used when using the equipment in cold 
climates, or dirty noisy environments. 

The Company will operate under 
the name of CAN-AERECO 
VENTILATION SYSTEMS INC, and 
will be located in Mississauga, Ont. At 
press time the address was not 
available. 


VENTILATION CODE 
COURSE PREPARED 

The B.C. Chapter of the Heating 
Refrigeration and Air Conditioning 
Institute of Canada (HRAI) has 
prepared a 6 hour course primarily 
geared to the residential mechanical 
industry. It was prepared to deal with 
concerns that arose when the 
ventilation section of the B.C. Building 
Code was enacted last November. 

It has been prepared by a volunteer 
committee in consultation with B.C. 
Building Standards Branch, B.C. Gas 
Safety, Building Inspectors Association 
and the City of Vancouver. 

The course will be open to building 
inspectors, utility representatives and 
builders needing the latest practical 
methods of code compliance. 

The course has a written exam (an 
equivalent alternate, an oral/site 
inspection is available). Those who 
have proof of employment in the 
heating/ventilation industry, will 
receive a B.C. Ventilation identity 
certificate on successful completion of 
the exam. This should help reduce the 
inspection load for building authorities 
by identifying those installers who have 
proven their understanding of the 
Code requirements. 

HRAI National has been offering a 
Design and Installation Course for 
Residential Ventilation. This year’s 
course was based on the CSA F326.1 
Standard (which is still a preliminary 
standard), is biased to HRV systems 
and is quite academic. Many Installers 
had difficulty in taking 2 days and 
paying a substantial fee for a course 
that did not address real needs in the 
field. (Even though the national course 
is based on F326.1, the course 
materials didn’t even provide a copy of 
the draft standard!) 

HRAI-BC does not maintain an 
office as yet. We will try to provide 
information on course/registration 
dates in the next issue. Written 
enquiries about the course, and course 
materials can be addressed to 
SOLPLAN REVIEW and we will 
forward them to the committee 
administering the program. 


JOB-SITE INNOVATION 

Last issue we presented the National 
winner of the "Innovator of the Year" 
award. This issue we are presenting 
another that received recognition at 
the local level (and a $100 award). 

Ian Nahrgang of Northern 
Traditional Homes in Prince George 
was troubled by condensation on 
skylight chases through the roof 
structure. Mould, rot and staining is 
caused by excessive condensation on 
the liner of the chase. Even with 
adequate ventilation, this area can be 
problematic. 



Ian found a workable solution is to 
line the skylight chase with Aquaflor (a 
new vinyl flooring designed for floor 
and wall applications). It may not be 
cheaper in short term, but it minimizes 
the damage that moisture causes to 
plywood or drywall that is commonly 
used. (Presumably, any other type of 
waterproof finish might do the same 
job). 

To find out more about the Job-Site 
Innovator Awards Program or to offer 
your idea, contact your local CMHC or 
Canadian Homebuilders Association 
office. 
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SOLPLAN REVIEW: INDEX TO ISSUES No. 1 - 24 


In response to a number of 
enquiries, we have prepared this 
index to past issues of SOLPLAN 
REVIEW. As many readers keep their 
copies for future reference, the index 
will make it easier to find items that 
appeared in past issues. 

Items has been listed by titles and, 
where approbate, by subject area. 
Short items of a news nature and 
some commentaries have not been 
listed. We plan to prepare an index 
once each year. 


ABC of Low Energy Building Feb 1985 No. 1 
ADA Performance Dec-Jan 1988 No. 18 
ADA: Airtight Drywall Approach 
ADA: New Approaches Aug-Sept 1987 No. 16 
Aerocowl Flue cap New product Dec-Jan 1988 
No. 18 

Air Barriers & Vapour Barriers: There is a 
difference by Les Shuert Sept 1985 No. 4 
Air Leakage Testing Apr-May 1987 No. 14 
Air Leakage Through Polyethylene: Test 
Results Oct-Nov 1986 No. 11 
Air Leak Detector: product review Feb-Mar 
1988 No. 19 

Air Sealing Techniques by Rob Dumont June- 
July 1987 No. 15 

Air testing of Houses: Commentary Dec-Jan 
1988 No. 18 

Air-air Heat Exchangers: are they really 
needed? Feb 1985 No. 1 
Air-air Heat Exchangers: see Heat Recovery 
Ventilators or HRV 

Air-exchanger for Energy Efficient Well Sealed 
Houses (Solplan 6) book review Feb 1985 
No.1 

Air-tightening houses: Where to Place 

Emphasis Apr-May 1987 No. 14 

Airtight Drywall Approach Apr-May 1985 No. 2 

Airtight Construction: commentary by J.C. 

Currie Apr-May 1988 No. 20 

Airtight Electric Boxes: product review Aug- 

Sept 1988 No. 22 

Airtight Drywall Approach: Commentary by 
Carl Curtis June-July 1985 No. 3 
Airtight Drywall Approach: also see ADA 
Airtightness Testing of ADA Houses by Peter 
Moffat June-July 1988 No. 21 
Airtightness and Ventilation Requirements: 
Changes to National Building Code of 
Canada Aug-Sep 1986 No. 10 

Airtightness: How tight are '85 Code Houses? 
by Peter Moffat June-July 1988 No. 21 
Alternate Framing Method Dec-Jan 1986 No.6 
Alternate Energy Efficient Alternate Framing 
Methods Apr-May 1985 No. 2 
Attic Moisture Control North of 60° Oct-Nov 
1987 No. 17 


Attic Insulation (Loose fill): are you getting 
what you’re paying for? June-Jul 1987 No. 15 

Backdrafting of Furnaces Dec-Jan 1987 No. 12 
Balancing a Heat Recovery Ventilator June- 
July 1986 No. 9 

Beyond the Rain Screen: Draining Exterior 
Sheathing by Mario Kani Feb-Mar 1988 No. 19 
Building Code Energy Standards (Canada) by 
Ray Cole Sept 1985 No. 4 
Building Code Changes June-July 1985 No. 3 

Ceiling Heating (radiant systems) Apr-May 
1986 No. 8 

Chainsaw Retrofit Feb-Mar 1988 No. 19 
CHBA Builder Notes Aug-Sept 1988 No. 22 
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MID-EFFICIENCY FURNACES: ARE THEY REALLY SAFE? 


Mid-efficiency furnaces have been 
promoted heavily by housing 
programs, codes and standards. The 
principal feature of these units is that 
they induce the draft for the flue 
gases. As a result it has been assumed 
that they are not likely to backdraft. It 
has been widely assumed that they can 
withstand house depressurization of at 
least 15 to 20 Pascals negative 
pressure. 

However, the induced draft systems 
were developed solely for energy 
efficiency, not to guarantee safer 
venting. A recent monitoring project of 
a negative pressure, exhaust-only 
ventilation system in a house with an 
induced draft furnace uncovered a 
problem with the furnace operation 
under the negative pressure. 

Sheltair Scientific Ltd. of Vancouver 
was contracted by EMR to evaluate 
the House Depressurization limits for 
mid-efficiency gas furnaces. The 
findings are rather disturbing. 


It was found that the Canadian Gas 
Association standards do not test for 
house depressurization limits, but are 
rather concerned with C0 2 production, 
and the flue pressures. Most mid¬ 
efficiency furnaces are only approved 
for vertical venting into a naturally 
drafted flue, yet many are installed 
with sidewall venting. 

Furnaces have a vent safety shut-off 
designed to shut off after 5 minutes of 
operation with a 12.5 Pascal restriction 
(which is the limit for safe venting of 
gas fired domestic hot water heaters). 

It was also found that manufacturers 
refuse to guarantee furnace safety at 
any house depressurization! They 
suggest sealed combustion appliances 
be used in airtight housing. 

Field tests were done on all 5 makes 
of induced draft furnaces available in 
the Vancouver area. In all but one, 
spillage occurred around the induced 
draft fan housing under normal 
conditions. 

In fact spillage increased with house 
depressurization. The worst leak 


occurred at the vent failure safety shut¬ 
off port. This largely by design. 

Is this a problem? well one major 
concern is that at 10 Pascals 
depressurization C0 2 levels of over 
5000 ppm were noted. However, if the 
chimney is tight, (in other words it has 
been carefully installed and all joints 
sealed) the units can withstand up to 
20 Pascals negative pressure. 

The study suggests that induced 
draft furnaces require significant 
design modifications to be made safe. 

The complete findings of this study 
will be presented at the LEBCO Low 
Energy Building Symposium, June 19- 
21, 1989 in Penticton B.C. at the 
Renewables: A Clean Energy Solution 
Conference of the Solar Energy 
Society of Canada. 

For information on the conference, 
contact: 

Solar Energy Society of Canada 
3-15 York, Ottawa, Ont. KIN 5S7 
Tel 613-236-4594 
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CH4NGER 


THE 


ENERGY EFFICIENT 


FRESH AIR SYSTEM’ 


■ High ener g y recover y (efficiency). 9 

■ High temperature recover y (effectiveness). 0 

■ Widest range of airflows, efficiencies, control options 
to suit your home’s individual requirements. 

■ Energy efficient electronic demand defrost system. 

■ High quality thermally broken double shell case 
construction. 

■ Easy-access panels for service from either side 
without core removal 

* According to independent lab. testing to CSA standard C439M. 

For further information, call or write: 

AIR CHANGER MARKETING 
Box 3475 Cambridge, Ont. N3H 5C6 
(519) 650-0733 
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